In this paper, we use the SBA method to construct the exact solution of of some linear and nonlinear partial differential equations.Four models from mathematical physics have been successfully investigated.
Introduction
These last years, several types of linear and nonlinear partial differential equations have been solved, using different techniques like: Homotopy Perturbation [1] , Adomian decomposition method [2] - [7] , The Reduced Differential Transform Method [8] - [10] , and others. Here we use the SBA method to find the exact solution of: the nonlinear homogenous and non-homogenous gas dynamic equations [11] - [16] and the two-dimensional partial differential initial boundary value problem [1] .
2 Application of the SBA method to solve the nonlinear homogenous and non-homogenous gas dynamic equations
The general theory of SBA method can be found in [4] , [17] , [18] , [19] .
2.1
The nonlinear non-homogenous gas dynamic equation [11] , [12] , [16] .
Consider the following non-homogenous, nonlinear gas dynamic equation:
∂u(x, t) ∂t + u(x, t) ∂u(x, t) ∂x − u(x, t) + u 2 (x, t) = −e
with initial condition
Let's note
From (1), we have:
According to the SBA method, we suppose that the solution of (1) has the following form:
where
and, for every k ≥ 1, we get u k n (x, t) for n ≥ 0 , through the following SBA algorithm:
For k = 1, we have the following SBA algorithm:
let's suppose that one can find u 0 as N (u 0 (x, t)) = 0, we obtain the following SBA algorithm:
From (9) , we get:
For k = 2, we have the following SBA algorithm:
We remark that
and (11) becomes:
We remark that (13) is the same algorithm that (9), thus
Using the same the procedure, we get:
and the exact solution of (1) is:
Proposition-1 Suppose that x ∈ R m , α ∈ R. Then the exact solution of the following equation
with the initial condition
is:
If t = 0 , we have:
2.2 The nonlinear homogenous gas dynamic equation [2] , [12] , [16] .
Consider the following nonlinear gas dynamic equation:
From (24), we have:
(27) According to the SBA Method, we suppose that the solution of (24) has the following form:
From (32), we obtain:
......
Thus the exact solution to the first step is
and (35) becomes:
We remark that (37) is the same algorithm that (32), thus
Using the same the same procedure, we get:
and the exact solution of (24) is:
Proposition-2 Suppose that x ∈ R m , α ∈ R. Then the exact solution of the following equation
u(x, t) = e If t = 0, we have:
1 mα
3 Application of the SBA method to solve an two-dimensional partial differential initial boundary value problem [1] Consider the two-dimensional nonlinear inhomogeneous initial boundary value problem 
From (47), we have:
According to the SBA method, we suppose that the solution of (47) has the following form:
and, for every k ≥ 1, we get u k n (x, y, t) for n ≥ 0 , through the following SBA algorithm:
n+1 (x, y, t) = 0 ; n ≥ 0 let's suppose that one can find u 0 as N (u 0 (x, y, t)) = 0, we obtain the following SBA algorithm:
From (53) , we get:
According the SBA method, we should have
We rewrite the problem (47) in the following form: 
From (59), we have:
According to the SBA method, we suppose that the solution of (59) has the following form:
For k = 2, we have the following SBA algorithm: 
We remark that the algoritms (65) and (70) are identical. Then we obtain u 2 (x, y, t) = (x 2 + y 2 )t 2 + (x + y)t 6 . Using the same procedure, we get: u 1 (x, y, t) = u 2 (x, y, t) = ... = u n (x, y, t) = (x 2 + y 2 )t 2 + (x + y)t 6
and the exact solution of (47) is:
u(x, y, t) = (x 2 + y 2 )t 2 + (x + y)t 6 (72)
Conclusion
Through these examples, we showed again the usefulness of the SBA method comparatively with the methods that have been used in [1] and [16] , in the search of the exact solution.
